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Amendments to the Claims 

This listing of the claims will replace all prior versions, and listings, of claims in the 
application. 

1 . (Currently Amended) A communication system for providing high speed communications 
between a first location and a second location, said communication system comprising: 

a first clock resident or derived at said first location, said first clock r e lated to a 
transmission rate ; 

a s e cond clock rotat e d to a network link rat e; 

a transmitter module at the first location associated with a first clock, the 
transmitter module comprising a phase devtee -detector module operable to generate a one or 
more data bits to indicate phase error signal offset-between the first clock and a second clock, the 
first clock to be to be associated with as a function of said a transmission rate and said the second 
clock to be associated with a network link rate; 

a receiver module at the second location associated with the second clock, the 
receiver module to be coupled to a - network coupling a the transmitter module via a network at 
said first location to a receiv e r pr e s e nt at said second location ; 

wherein said transmitter module is operable to transmit to said receiver module 
both at least one of a data stream synchroniz e d with said network link rat e and said the one or 
more data bits to indicate phase error signal offset via the network ; and 

wherein said receiver module is operable to recov e r determine an estimat e of said 
the transmission rate associated with the first clock at the first location as a function of said based 
on the one or more data bits to indicate phase e rror signal offset and said network link rate. 

2. (Currently Amended) A communication system as recited in claim 1 , wherein said first 
clock and said second clock have a predefined relation, and said phase d e vic e detector module is 
operable to generate signals from said first and said second clocks, said signals having a nominal 
frequency rate rendering phase comparison of said first and said second clocks possible. 
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3. (Cancelled) 

4. (Currently Amended) A communication system of claim h wherein said transmitter 
module is operable to transmit said one or more data bits to indicate phase e rror signal offset in 
an overhead channel, 

5. (Currently Amended) A transmitt e r circuit timing generation module for use in a data 
communications system, said timing generation module transmitter circuit op e rabl e to transmit 
data at a synohroniz e d - rat e , said transmitter circuit comprising: 

a first variable modulus counter having a first clock input, a first control input, 
and a first variable modulus counter output, said first clock input int e nded for coupling to be 
coupled to a transmitter clock, said first variable modulus counter controllabl e operable to divide 
th e fr e qu e ncy of the transmitter clock frequency by a first adjustable integer adjustabl e by an 
arbitrary int e g e r offs e t +/ N ; 

a second variable modulus counter having a second clock input, a second control 
input, and a second variable modulus counter output, said second clock input int e nd e d for 
coupling to be coupled to a network link clock, the fr e qu e ncy of said network link clock 
frequency having a predetermined relationship te with th e fr e qu e ncy of the transmitter clock 
frequency , said second variable modulus counter controllable operable to divide the fr e qu e ncy of 
th e - network link clock frequency by a second adjustable integer adjustabl e by an arbitrary 
int e g e r offset +/ M ; 

wherein said first adjustable integer is selected to a first value and the second 
adjustable integers a*e is selected to be a second value such that the quotient of the transmitter 
clock frequency divided by the first value is substantially the same as the quotient of the network 
link clock frequency divided by the second value outputs of said first and s aid se cond variabl e 
modulu s- count e r s hav e an id e ntioal nominal fr e qu e ncy , 

a d e tector phase detector module comprising one or more D flip-flops, the phase 
detector module couple-able to the first clock input and the second clock input to generate one or 
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more data bits to indicate a phase offset between the first clock input and the second clock input; 
and 

having a first input coupl e d to said first output, a s e cond input - coupl e d to said 
s e cond output, and a - doteotor output, said d e t e ctor op e rabl e to g e n e rat e a phas e e rror signal 
r e flective of a phase diff e r e nc e b e tw ee n said signals g e n e rat e d at said first and s e cond outputs; 
and 

a modulus control oirouit module responsive to one or more data bits to indicate a 
phase offset said phas e error signal to control said first and second variable modulus counters. 

6-7. (Cancelled) 

8. (Currently Amended) A timing generation module transmitt e r oirouit as recited in claim 
?5, wherein said transmitter circuit module is further operable to transmit data at a rate 
substantially synchronized with said network link clock frequency . 

9. (Currently Amended) A timing generation module transmitt e r oirouit as recited in claim 
8, wherein said network link clock is further operable to transmit said quantized bit in an 
overhead channel. 

10-11. (Cancelled) 

12. (Currently Amended) A transmitt e r oirouit timing generation module as recited in claim 
5, wherein said transmitter circuit is one component of a high speed modem. 

13. (Currently Amended) A receiver circuit for use in a data communications system, said 
receiver circuit operable to receive data and to recover transmit timing data and synchronize 
received data according to recovered transmit timing data, said receiver circuit comprising: 



Application No. 10/781,270 
59028-8002.US01/LEGALI363 1977.1 



-6- 



Examiner: Betsy Lee Deppe 
Art Unit: 2611 



Attorney Docket No. 59028-8002.US01 

a first variable modulus counter controllable to frequency divide a first input 
signal by a first integer adjustable by an arbitrary integer offset +/-N to generate a first output 
signal; 

a second variable modulus counter controllable to frequency divide a second input 
signal by a second integer adjustable by an arbitrary integer offset +/-M to generate a second 
output signal; 

a detector circuit operable to determine a phase relation between said first and 
second output signals; 

an oscillator circuit controlled by said phase relation, said oscillator providing 
feedback to said second variable modulus controller; 

a modulus control circuit responsive to received timing data, said modulus control 
circuit operable to control said first and second variable modulus counters, 

whereby said receiver circuitry reaches a steady state and generates a clock signal 
for synchronizing received data around based on recovered phase variation information. 

14. (Currently Amended) A receiver circuit as recited in claim 1 3 further comprising: 

circuity for receiving primary transmitted data; and circuity for recovering 
received timing data from within an ov e rh e ad chann e l . 

1 5. (Currently Amended) A receiver circuit as recited in claim 1 3 further comprising: 

a lowpass filter coupled between said pha se detector circuit and said oscillator 

circuit. 

16. (Currently Amended) A method ^for timing of signal generation and r e cov e ry in a 
communications syst e m r e quiring synchronization , the method comprising: 

providing a master clock signal and a network link clock signal at a transmitt e r ; 
calculating determining a phase relation between said master clock signal and said network link 
clock signal; and 
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via said transmitt e r, transmitting data to a r e c e iver - at fir s t rat e sp e cified by said 
n e twork link clock signal; and 

re-generating the master clock signal based on the phase relation and the network 
link clock signal . 

via said transmitt e r, transmitting said phas e r e lation to said - r e ceiv e r. 

17. (Cancelled) 

1 8. (Currently Amended) A method for - timing g e n e ration and r e cov e ry in a communication s 
syst e m as recited in claim 16, wherein: 

calculating the determining said phase relation includes quantizing said phase 

relation; and 

said providing the quantized phase relation is transmitted via an overhead channel. 

19. (Currently Amended) A method as recited in claim 16, wherein said master clock signal 
and said network link clock signal have a fixed predetermined r elation defined by a first 
adjustable integer and a second adjustable integer, wherein calculating the determining said 
phase relation includes: 

determining a first value for the first adjustable integer and determining a second 
value for the second adjustable integer such that the quotient of a master clock signal frequency 
divided by the first value is substantially the same as the quotient of a network link clock signal 
frequency divided by the second value ; 

fr e qu e noy dividing said master clock signal frequency by the first value (said first 
int e g e r plus a phas e correction - ^/ - N) in ord e r to generate a first signal of a first frequency 
s ub s tantially a nominal rat e; 

fr e qu e noy dividing said network link clock signal frequency by the second value 
(said - s e cond int e g e r plus a phase corr e ction *4 M) in order to generate a second signal of a 
second frequency substantially a nominal rate ; wherein the first frequency and the second 
frequency are substantially equal to a reference frequency value : 
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d e t e rmining said phas e r e lation by comparingsen-ef said first signal with said 
second signal to determine the phase relation ; and 

d e t e rmining adjusting said phase corr e ctions *4 N and *4 M one or more of a 
value of the first adjustable integer and a value of the second adjustable integer in an ongoing 
fashion based on the phase relation . 

20. (Original) A method as recited in claim 19, wherein said phase relation is quantized. 

21. (Currently Amended) A method as recited in claim 19, wherein said phase relation is 
transmitted via an overhead channel at a frequency e qual to or low e r no larger than said nominal 
fate the reference frequency value . 

22. (New) The timing generation module of claim 5, further comprising a phase accumulator 
module coupled to an output of the phase detector module. 

23. (New) The timing generation module of claim 22, further comprising a register having an 
output port to be coupled to an input port of the phase accumulator module, the register to be 
adjustable to determine a phase offset correction resolution. 

24. (New) The timing generation module of claim 22, wherein the phase accumulator module 
is coupled to a delta-sigma modulator. 
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